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Proteins gang up on HIV
I
t takes teamwork to de-
feat HIV, as Campbell 
et al. reveal. The re-
searchers show that clus-
ters of defensive proteins 
inside cells capture viral 
invaders and promote 
their destruction.
Defensive TRIM5 pro-
teins have a narrow but 
important job: fending off 
retroviruses that normally 
attack other species. Human 
versions trap certain mouse viruses, for example, 
and those from rhesus monkeys take on HIV. 
The proteins seem to halt a retrovirus before it can 
recopy its RNA genome into DNA. But how TRIM5 
proteins prevent infection remains unclear. In cells, 
the proteins form clusters known as cytoplasmic 
bodies. Campbell et al. investigated whether these 
clusters are important for stopping infection.
The researchers followed HIV particles that 
invaded HeLa cells modiﬁ   ed to produce rhesus 
monkey TRIM5α. Cytoplasmic bodies and HIV 
particles cozied up, the team found. These asso-
ciations were only detectable for a short time after 
the virus entered the cell. However, HIV remained 
stuck in the cytoplasmic bodies if the researchers 
added a drug that shuts down the proteasome—
the cellular garbage disposal that chops up worn-
out or damaged proteins. 
The team then observed interactions between 
labeled HIV particles and TRIM5α clusters in living 
cells. The viruses sometimes hooked onto an exist-
ing cytoplasmic body and traveled along with it. 
Sometimes a virus broke away, but it had a coat 
of TRIM5α. And sometimes a new cytoplasmic 
body formed around a virus particle.
The researchers conclude that shortly after 
viral entry, TRIM5α ensnares HIV particles and 
then collaborates with the proteasome to destroy 
them. The mechanism of destruction is obscure, 
since an individual virus is too large to ﬁ  t into the 
proteasome. But as several TRIM5α proteins that 
have latched onto an HIV particle get drawn into 
the proteasome, their pulling might tear the virus 
to pieces, “like sharks eating a dead whale,” says 
senior author Thomas Hope. 
Reference: Campbell, E.M., et al. 2008. J. Cell Biol. 
180:549–561.
Stuck on the membrane
L
ike pain relievers, vesicles in 
neurons come in slow-release and 
fast-release varieties. Hammarlund 
et al. reveal that the two varieties differ in 
how they attach to the cell membrane.
One reason that impulses can zip through 
the nervous system is that vesicles fi  lled 
with neurotransmitters are attached to the 
membrane, ready to spill their contents into 
the synapse when a neuron is stimulated. 
But neurons also release peptides that can 
increase or reduce the sensitivity of nerve 
cells. These peptides reside in so-called 
dense core vesicles, which require multiple, 
rapid stimuli before they disgorge their 
contents. Dense core vesicles might be 
slower because they aren’t hitched to the 
membrane and have to travel there after 
stimulation. But at least some of these 
vesicles are docked, researchers have found, 
so another possibility is that dense core 
vesicles and neurotransmitter vesicles are 
attached to the membrane in different ways.
Hammarlund et al. tested this hypothesis 
by comparing the two vesicle types in 
C. elegans neurons. The scientists deter-
mined that neurotransmitter-fi  lled vesicles 
cluster at the synapse, whereas dense core 
vesicles disperse around the axon. Dense 
core vesicles remain aloof from the mem-
brane if the protein CAPS is lacking, the 
team found. However, CAPS isn’t neces-
sary for neurotransmitter vesicles to dock. 
Instead, these vesicles need a related pro-
tein called UNC-13. 
Previous work suggests that UNC-13 
promotes docking by interacting with a 
membrane protein called syntaxin. Syntaxin 
can double over on itself, and UNC-13 
probably pries open syntaxin to allow 
attachment. The results from Hammarlund 
et al. suggest that CAPS also opens up syn-
taxin. Their fi  ndings also suggest that CAPS 
and UNC-13 might help docked vesicles 
fuse with the membrane after stimulation. 
Dense core vesicles and neurotrans-
mitter vesicles thus appear rely on unique 
mechanisms to hook onto the membrane. 
Nailing down how these differences trans-
late into changes in release speed will 
require further research. 
Reference: Hammarlund, M., et al. 2008. 
J. Cell Biol. 180:483–491.
Cytoplasmic bodies (red) latch onto HIV particles (green).
Dense core vesicles dock at the membrane (left) or hang back (right).
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